www.iqbalkalmati.blogspot. 















































































































































































































































































































































www.iqbalkalmati.blogspot.com 

1 









www.iqbalkalmati.blogspot.com 

2 


aJ. : 


'J “ /?■ 






2009 c 


<Ui>100 









pashapublishers@gmail.com 
+92-80-420 tussi 9-2-11 


:J4fl 

: d? 


KaL 




J>1 


♦ ♦ 


U-# jiT^iy }%'-£&$ 


www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 

3 



8 

10 

10 

11 

12 

12 

12 

12 

13 

15 

15 

15 

16 
16 
16 
17 
17 



— 2b(iv 



0 01 
eife 2 




www.iqbalkalmati.blogspot.com 

4 


19 


20 


22 


25 


27 


31 


35 


35 


36 


36 


40 


40 


44 


44 


44 


45 


45 


45 


46 


3 







5 


6 


7 


jfu 




Jrtyi 




8 




^60 


t J* 


♦ ♦ 




♦ ♦ 


♦ ♦ 


♦ ♦ 


♦ ♦ 


www.iqbalkalmati.blogspot.com: i j*y 




www.iqbalkalmati.blogspot.com 

5 


46 

47 
47 

47 

48 

48 

49 


-ifu'/uj/UdJZ* 

_ jr 2 

-fe^^Ue,'12,24... 
- b^U7,14,28... 




www.iqbalkalmati.blogspot.com: 







www.iqbalkalmati.blogspot.com 

7 


115 

116 

117 

118 

119 

120 
121 
122 
123 
125 



www.iqbalkalmati.blogspot.com 

8 









www.iqbalkalmati.blogspot.com 




www.iqbalkalmati.blogspot.com 

9 



www.iqbalkalmati.blogspot.com 







www.iqbalkalmati.blogspot.com 




www.iqbalkalmati.blogspot.com 

11 




jn 


m2 

X&s 

Jj 

m3 


?■ 

N 

i ♦ 

efx 


Pa 

7\ 

ib 

♦ 

J 

J* 

i* 

C 

♦ 


ms-i 


tftb 


(Mass) (Length) (3 bUlsicJI jjj£ 

& l (Jtfd (jf (<yL ^ fc*> (Pres sure) jbvjl (Temperature) 


(PaaED <$(^ (i) 

(International Bureau of Weight & Measurment) 
*A£- {jt li I ijj l) 2*-? 'IjJ* 1 /\$\js L {jt if\f 

(/vUvJv^0°C 



www.iqbalkalmati.blogspot.com 


12 


<Pbg§) <&£ 

(jih J tytjfji ifa/ 


i/lk i \7^X 


( 2 ) 


SfenmaMn® &M$® (3) 


(PsqpMs^) ea^%© (3) 

<£_lrU 11 if‘<^- (Fahrenheit) ^/v \sji I (Celsius) 

- (Kelvin) ijJifl} l^(j)l* (Jew 


- 2C (Thermometer )/£>*/ 


(4) 




i 


zSlU iSi/b) L \f , Ytl (f/'ljflti 


■M& 


/ bjj e^U-^^lfh lA (J>v® fj>j 


L J L U, (ic/^c^ (3^ l J L *>£ itidf/ 

~Ui£±-)fl J S*jjxfo\jiLot 2JrxJ\6 /*'cJ7M 1 


JL , U' 



♦ 

giga 

<f 

G 

10 9 

mega C* 

M 

10 6 




www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 

13 


hecto & 

H 

10 2 

deca 

44 

da 

10 1 

deci (>i 

d 

10' 1 

centi(/^ 

C 

10' 2 

mili (J’ 

m 

10" 3 

microivTl 


10 -6 

nano 

n 

10 -9 




(PMkD 

M (i) 

lm = 

10dm 


lm 

100cm 


lm 

1000mm 


1km = 

1000m 



1 Inch = 

25.4mm = 2.54cm 

= 0.254dm 

* 


(PBDfp3fflm$ 

(2) 

1 kg = 

lOOOg 


1 g 

lOOOmg 



www.iqbalkalmati.blogspot.com 

14 

1 kg = 2.2046(pounds) lb 

1 lb (pound) = 0.45 kg 



1 Mpa = lObar 

1 bar = 0.1 mpa 

1 bar = 14.54 psi 

1 psi = 0.06895 bar 

(P&ftf) <$£ 

0 kelvin = -273 °C (Celsius) 

= -459.4 °F (Fahrenheit) 

Celcius = - x (F-32°) 

5 

Fahren heit = 7 x (C + 32°) 





www.iqbalkalmati.blogspot.com 

15 




www.iqbalkalmati.blogspot.com 

16 


2 x uv 


0.01745 x \$A 


If 

71 




A ** 

4x^ 


7C 


2 X t/ljj 




l/2sin0 




fe? (3) 


jOi t*ivV> b (A 

^ -^ (2.03 



CIR 




Jj 


x 271 


= 


71 


J** X K L, 7t X (J"Ia/ X 2 


2.03 


(5&X$) 


(Lj^ 


(4) 


yf A l&*£k> ULs-l IS^iL. 


Arc 



(2.04 J^) -^triVCrZ^ 

t 

.: i s?j a uSjs 


6J± 

360 


x 1/ = ^ 


0.01745 x J^x Jbj l 


2-04 /J* 




3b 


(5) 


Ju> Bl^i 


(2.05 J^X^iril/ 




www.iqbalkalmati.blogspot.com: 



www.iqbalkalmati.blogspot.com 

17 




sin0X j& 




-ijt L-ytj£ 60 ijt k±t*ijtfj)lkU*60 










2.07 SJ0 



www.iqbalkalmati.blogspot.com 


ft 


2.08 


2.Q9/J& 



2-lO^J 0 

G 

2. 11 



2.12 AP 


18 


(ii) 

V ^ *♦ 


t 


irikCsiJizflf 


o 




-xfe- 180° 

I «♦ ** 

^ fc «♦ 


mi 


-W 180 °^ii;i^l 

H ” 


~ r 


jlJ 




V) 


*K>f<=~360 o ^l^^l80°^UL i 'l 


muffyi) 


rniiA>fng rq) 

-St 360 °^IJi^l 

#♦ ** 

6 ** ** 

Muz 

0.10745 X lTOv 


tf/i 




tftf ♦ /A. 






www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 

19 




4 X x = 20 






www.iqbalkalmati.blogspot.com 

20 


x+7 =13 


P 


13 i-JU7>i<<£lt/4 /12 if x 


x = 13 -7 




x 


( 




( r^ tj-yyyi 


j J/jtf 

( ♦♦ 4 ♦ ^ 

- c/? - Zl (jL»? (j^L, * *7 \$ ufcj)' i £/ il^i( 2—/d!J'Od^6b u 

18 0 w li^y l—J'fjijt \ji 

tzsj) (Calculation) 180y<-^lf jTjy} 

-ijtZC (Hypotenuse) yj’ /" (Side)^^ii^J>l^J^iJU 

(Perpendicular) !/j I (Base)^IT’ /£/U*’l»jLy( 


>j jt c2>) ijTl fijtij Ij U^l 12^. jyCi 18> (T 


P T T 

^ ^ ♦♦ ^ ^ ♦♦ 

-J?2—J^ls (Pythagorean proposition) 


f^OHpmgi^pSa^ 

yljrC^I»>IT(Sides)£/ii^hj<L-^’(ji(Right angle)dP^^I^/lt 

-<£_t yuU£-2L/ £ 51 ’ ^j-^y 


www.iqbalkalmati.blogspot.com: \J„) 



www.iqbalkalmati.blogspot.com 

21 




3.01 Ai 0 





if cif (/av^ 



2 , ,2 

a + b 



2 2 

3+4 



9 + 16 = c 2 





www.iqbalkalmati.blogspot.com 





~r ( 




(J UvjZI dJZ* 


J Uvj btfi. U_ (J? ly £/ IP b5y* Uj I JwX/ (j£ c5i wCl 

f{f*>}feLr i_>? Vj) * l^£L.^ \Jf)ifcLr 2£~% £-*) U- t/f ipT »> IT b 

- (Ji_ L-yt ftJ* (T^ <£-%*/>\jj?! 




(.3.07 A 


irai 


(3 


ITvibj-C 

: >*ir - 01 


A j > 4 * 


IrU U£v.»IU<^ (Tan) 







www.iqbalkalmati.blogspot.com 

23 


a 




b 


fcJ 


3.08 s?jP 


,S 


JS 


Sine 


L£L,fd*\$fi (l 




}/= Sin ex/j 


- c£V- /»)£-* U/Sine 


Sine 






ss 


£A^/^A(4 


Cose 


-c£ If 2— /»£—/. U /‘J> —^>Wir(5 


9 >tf IT 


Cos e X yj 


-t£ If J—^_i )*[$/■))£-a U/" Cos e (6 


i»l> 

Cose 


y> 


SJ6§ 




Tane 




.y^ 


Tane X 9 ^ 1 ? 


_L/fIfwL^j/c^i^yu/Tane ^A^/<r^tM{9 


j£_ 

Tane 


9>l? 


J> A4<A 1 )<!—**;A- 2 - A 


www.iqbalkalmati.blogspot.com 

24 

** V I 

- (// 6>i (// 3 _ <L <£l<L 

** *» I 

-t 5)J—yA)50'lt—j\a£L <£li_ J?jb A ijf IT 

** tf I 




www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 




4.01 



4.03 







-\Jt 15^ j? V iju \?j) f - Ul 



(4.02 J^) 



- 1 n 2-yv. U&U> i<Ja/ fcw <j£> tyjiJi)/ 

(4.03 </) <fd/fetLn 

A = a X b l J<i£ x JlJ = 



^ U U £/ bj ‘>>£- ZL 

( 4.04 )-(^ ir^ u 


4 . 04 ^/ 


A = axb l JlJ.% x JU = Jj 



www.iqbalkalmati.blogspot.com 


A 


a 


4.05 ytU 0 


26 


tti 


^ 0 ^ (iv) 




b 


_ ^ uCJjC Ififi 


A= a X b l Jivj£ X JU = Mi 


(V) 


(Sides)£/i&lc££iyjf 


A 


axb 


x JlJ 


Jj 


A 


a 


4.08 


w 


L2 


A 


LI 


b 


A 


b 


4.09 /.J& 


A 


a 


a 





4 . 07 ^ 4 . 06 ^ 

SsoMnnS) MSsS (vi) 

-i£Z_*(Sides 

{Jjtp 

(C*S»J)l{j1; Z—J'ffiljtlji Ijj^U 


J»i£ X 


A 


Jlj + Ju 


2 

_ L1 + L2 


2 




x W 


www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 


A 


(PtasBI) (vii) 


7lR = tc x \Jbj x J'ljj = 


4 -lOyti^ 


A 


tuD 


%x M x M 


JJ I'd 


(viii) 




A 


4.11 


m 


2 


X6/ 


ybZlv^Ty 


A 


Degee 

360 


tl&li 


'Xte/jzaLC, AiT = ^ 


-t£ •XV s * Q 


JS 








»y*A 


uj <r 


f. 


-J-J& 1 


lm 


100dm 


10000cm' 


1000000mm' 


dm' 




ldm' 


cm' 


100cm' 


10000 mm' 


y-H/ 


r 

lcm' 


100mm 2 



www.iqbalkalmati.blogspot.com 


28 




t> 




♦ ♦ 



(5.0lA^)^(}i/ (Cube) 


5.01 ^ 



(Volume) ^ 

jl/tjiv X Jlj$ xju = ^ 




5.02 






ifcX<A^ 


A 


A 


A 


5.05 


5.04 A/ 0 


5.03 ytU 0 


www.iqbalkalmati.blogspot.com: 








www.iqbalkalmati.blogspot.com 

29 



5.07 y-U* 


5.06 



www.iqbalkalmati.blogspot.com 

30 



(Reducer) 



-:!}&& (5.10 


V2 = V - VI 


I 



I 




1 m 3 = 1,000dm 3 


= 10,00,000cm 3 

= 1,00,00,00,000mm 3 

1 dm 3 = 1,000cm 3 

= 10,00,000mm 3 

1 cm 3 = 1,000mm 3 



iqbalkalmati.blogspot.com: \Jy±/ 




www.iqbalkalmati.blogspot.com 

31 





8.7kg = (Copper) Ut* 1dm 3 
8.5kg = (Brass) J** 1dm 3 


7.5kg = (Cost Iron) cJy 1dm 3 


7.1kg = (Zinc) 1dm 3 



www.iqbalkalmati.blogspot.com 

32 

, (Litr1 (Water) j 11 dm 






-Zl^^/^t^Kg/ldm 3 ^ 




Kg / 1dm 3 x ^ 


ldm 


&)» 


jJ^ijytAJj^bb k? jt (Mechanical Construction) 

2—fcs L metres) 

-J? 


0,00,000mm 3 i ldm 


kg / ldm 3 x A 


10,00,000 




d^Kg 


-:Jl> 


Ms dO (6.02)(J^ 


20mm c 


/> 




JlV x Jfjj£ x JU 


20 x 1000 x 2000 


t 


2000mm 


6.02 


4,00,00,000mm 3 
7.85 x 4,00,00,000 


10,00,000 

314Kg 




www.iqbalkalmati.blogspot.com: \jJ±>h\ 




www.iqbalkalmati.blogspot.com 

33 


-:J0 

(Iron BarX; MS{fjjjZ(6.03)d^ 

5 = JbjtLji 10 = jMtb' 

7tr 2 x jU = 


2 



10,00,000 

6-03 /.J* 1.233 Kg = 


www.iqbalkalmati.blogspot.com 

34 





www.iqbalkalmati.blogspot.com 

35 



-JtgJfsA 

(First Angle Proj ection) cT%/ [ftSyLs} Qtyt { 01 tfifj? U J; \i<C j^jI* 


T I 

taJ^j*l£(Isometric)wJ/&''£ T (Third Angle Projection) 

-jy/j (Oblique Views) (Plano Matric) 

UZ( l(jv (Lines) 0 JI«■*"/ j£ j Cy^(/ 11 

- ly j/lJ j l j T(jf J ly. j L ^ ^ ^ J f L * 

®MStonflnD a 

£lj jf <£>5rlf (Edges) 4~Jsf£ If 

-t/? 4^ J^-y ^>0-^ J *.> i— k yy^ 








www.iqbalkalmati.blogspot.com 

36 








I 


J\ IT 




m 



JL^f^uZd if 


(1 


(/‘wXfi—M’UT b^WUiM 


(7.1 yti/O-c# 2_>? £_ ^/* 


7.lA^ 


(Front View) <<£_1* U L UK"(Job) 

J^U^^IrW uO U e/bZly^/l^J b i_ >JJ’jfi 

<%Cj}iJ l \}^<£.«z-k\p[i\£)£_ ££ (Side View) 

(7.2 




Front view 


rx 


Side view 


Plan 

i 


Plan view 


7.2 A? 


j\TI 




Side 


Front 




(2 




www.iqbalkalmati.blogspot.com: i j*y 



www.iqbalkalmati.blogspot.com 

37 







Plan view 


i 


i 

i 

i 


Side view Front view 







www.iqbalkalmati.blogspot.com 

38 














www.iqbalkalmati.blogspot.com 

40 


(3 


{$fi 30 e- tfl) (Jjli \&L S'\j (j I) <L \? ifx fjtj , J}£yt T 




7.9 AJ* 


0 



(M '6b tsuJ^izA (Piping)u^ 


- Jt b>j)tr* 1J\s£- 






i£ 1‘tX b‘4k“A'Ol(' J ^ (Directions)(^^t^jfeJ^U(/\^ 

-£-&>/* c— Is w U L »y^fi 

- |L- ^ 1 J & 


^./u£(MagneQ/^ 

(North)J^^J 

_ £ t^Lf^v i Af“£- ir If l/ 


Eftf©aM©l) (1 

PsffiS^flSEflfe© EBiiiS^Ci® ° <$*$$ ( 2 
ZlJj’/MSiA/’Jijl CL^tfJ riJu b»L 

'Sj’dl lvjKEast)^ii_$A£ 0 < (South) ,/j <( North) ^ U-Zlc/U^- 


www.iqbalkalmati.blogspot.com: 



www.iqbalkalmati.blogspot.com 



Sj£ r iJ"/d (West) i 

-L$ix 



(West) ^i>j>\Jj t/ fas>^A 30/j/u (Horizontal) jtjt 
H&SZLjll- ‘S>b>^ IrlfLuC (South)^5^((East)^i 

(7.10^/)-^^^' 




®!W5towi? 




www.iqbalkalmati.blogspot.com 

42 






www.iqbalkalmati.blogspot.com 

43 



www.iqbalkalmati.blogspot.com 

44 





-U? l*ABCU>L/(i 

IAbJu l 'ff/ B j£> (ii 
€)T) t/ A-Xt/ c/vi j 

G-GoT FjilUjz^ (iv 



www.iqbalkalmati.blogspot.com 



www.iqbalkalmati.blogspot.com 

45 








www.iqbalkalmati.blogspot.com 

46 

F-Fc/T/(3 (j’vj j l jf// EjilDj&i (iii 

-t// 

iU &/j90°j>LSAB J^Zl fjbjtjil/CjsiGJ&(iv 


C 


c 


A 


8.06 /?JP 


B 


D 


C 


8.07ydJ^ 


Jx 



(6 


-ji ARfc*(i 




di'&C-CiXhJ'wf/tJZiJUf B j>\ 

-c£/($L 


/ Evi<Di,l2(iii 


ABk?FJ#dr-Suflify P '& 


a 


- U>. ABCdJ^* J^(i 

^6IP to (/<=- (ii 


-uft» 

/'WwXly ) (jA> (iii 

, c/-> ( 1^ D JwL 

ClB,Ac^D Jw' (iv 

_ I’fZ—yiL —^ fo^O&'jdl &t>sb 


A 



www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 

47 




16 , 8 -^ UjObi_DE/»f AB^(v 



www.iqbalkalmati.blogspot.com 

48 

tiE\J 1/\Jvf/fl2L *jTl JttfjJ'ffiAsbElDU?' ^(JL^(v 

bA titj!l/ $Llb i_F^IA-B-C-D-EcRT/y (J ^ U l^(vi 

JL ,(/If^yC^cTu^'^^U^ 48,24,12 


0 




8.11A/4/ 


D 


4^ F \ p 

A r- Q -) B -[£ tM\J\xh r sbnS r (i 

V X^TX / APLf(?Ji j**j(Uj^£-Mn 

^—I—^ °V3^viL^;>Y tfe/ cd^'ab 

8.11A yfjP 0-Di/»;v(iii 

/ \ AjA j Oy.uA.E-AJ'c)i^//Ej^(iw 

l >XV 7 c)K->bjW/^U^BFlABj»*(v 

8.11B -l£U 40,20,10,4/lf 


O 


a 


a 




D 


c 


-i/^J?(i 

&\f/L 0f/L<^lb(n 

4U£j\*j£<-A*f&tf/f Pd$(w 


A 


8.12//J^ 


ybj?^ t) K-Pssjlji\s£-j ] 6jj^s / i^f 


www.iqbalkalmati.blogspot.com: 1 



www.iqbalkalmati.blogspot.com 

49 


- Ui^_ybJU>> BLtf U^D-ClB-DA* (vi 

ifZ-stW. 




-L^u/ BjilCJ$(ii 
90° Jjv^ OCL^ l^// 0 P (iii 

J5>/ OBi> ^ 

(/ By>f\z)Vf/f C(iv 


W/ C Dj>\A F-B(v 

(rfKj)l h) L c/X^U/iiO JSV (AB ,CD)i>^(/ f/ H^Gi^V'Oi 


-U* 

-t/Ui JKvilHJ,GK A# (Vii 


www.iqbalkalmati.blogspot.com 

50 





www.iqbalkalmati.blogspot.com 



www.iqbalkalmati.blogspot.com 


51 


9 °^ 



GEE © GEfflMlSCO <3? GEE 



& 




(Gas) </4 (Liqnied) ££ljj 

t y v w 


— T TT 

^ y? J/^/c/^ {f'jfii. *-s l 

V ^*** V V ^ I ^ t ♦ v ^ 


t ^ 

lA iJlJ'$*tlflbi£J' (Role) JjjjQ^J^^LI^I 
.(Seam less Pipe) (/^^Ol-L-(jji^vjL(^^£ , (Seam Pipe) 

A..N.S.^Ut^U^i/l^kf *£ak >>♦( 

♦♦ ♦♦ ^ 

(American National Standard Institute) 

dn 4 ^ t*_u£ 


Dia NominaUi?<£_(jU 
( < v ♦ 


-DN8" LDN2"iP‘^t*UUjf(J^'IDN 

♦♦ t ♦ ♦♦ v v 7 

-^DN 1/8" ^L 

i S * ? V 

(Pipe Wall Thickness S chedule) J > b^-1 i\\i y*/C Iy ^(iL/L 

tThickness)(j^ c^^yt f <£,Sch 

- ifyisiljj} LV<^ ■ <±. t/. (sch )J)j£jil 

JWsiAij^'J>P-fstfoUjUi^l^^i:l*££(Sch)J>P 


;UlylyLlj^TJi>ll^yl>Uj^ll^l^^Li^Z(Sch)J^ 

*♦♦♦ V *• H V ^ ^ H V / ^ *♦ 

Jton\j} 

a U^Dia Nominal (JS^DN Jj^L JrDN 12"yS^DNl/8" 


www.iqbalkalmati.blogspot.com 

52 





www.iqbalkalmati.blogspot.com: 




www.iqbalkalmati.blogspot.com 

53 


04 

to 

slN 

to 


1 1/4 

- 

3/4 

00 

<1 

as 

4^ 

4^ 

04 

to 

00 

OJ 

A 

o 

00 

to 

04 

as 

so 

O 

04 

to 

* 

* 

-p 

as 

o 

to 

to 

Os 

os 

o 

<t 

to 

to 








as 

as 

as 

as 

as 

l "“ k 

l ““ l 

on 

on 

On 

on 

on 

04 

04 

to 

to 

to 

to 

to 

• 

o 

m 

© 

• 

<t 


• 

<t 

• 

-o 

m 

on 

on 

<i 

<1 

<1 

<1 


04 

04 

to 

to 

to 

to 

to 

o 

O 

w 

w 

w 

<1 

w 

<1 

P 

on 

on 

<1 

■o 

<1 


1-1 


On On 
• • 

4^ i—■ 

SO OS 


On 

m 

SO 


On 

* 

SO 


os 

to 


as 

to 


On 

to 


On 


OS 


On 


as 



u> 


to 


u> : 


-M 4^ 


Os 
l-n 


to 


Os 

on 


04 

so 


04 04 I 04 to 


as 

oo 


on 

as 


04 

so 


04 04 


Os 

00 


on 

os 


04 

SO 


04 04 


OS 

00 


Ul 

as 


04 

00 


04 

04 

oo 


04 

04 

00 


00 

<1 


K> 

oo 


K> N> 
<1 04 


to to 

04 


to to 
bo 

•O <1 


to 

04 


<M on I on -M 4^ 


on 

4^ 


00 


00 

on 


on 

on 


04 


on 

4^ 


00 


00 

on 


on 

on 



on on 4^ I 4^ 


on 

4^ 


00 


00 

on 


on 

on 


04 

so 


04 

<1 

04 


04 

K> 



so 

A 

00 

A 

-o 

Jh 

OS 

rib 

as 

a 

on 

* 

4^ 

Jk 

• 

04 

on 

to 

V 

o 

V 

4^ 

04 

On 

04 

on 

on 

4^ 

on 

on 

to 

-P 

14.02 

11.07 

10.16 

9.70 

606 

7.82 

LVL 


-P. 


<t 

K> 


Os 

on 


04 


04 04 04 04 

so <i k> © 


to 


<1 on I on 4^1 4^ I oj I oj I oo I oo 


SO ^1 tS4 O 

M w o to 


04 


Is) 



vj W o 


to 

so 


to 

-P 


04 I 04 


04 I 04 


04 


N4 

4^ 


to 

4 

4^ 


to 

4^ 


I? 

CD P 
CW 


00 hd 

n' >3* 

CD CD 








d 


on 

XA 


g 

ol 

CD 


CZ3 

& 


° £L 
oo tr 1 


XA 

o 

tr 


to W 
O g. 


04 W 

O g. 


4^ XA 
© o 
XA Er* 


CZ3 

H 

a 


k XA 

S ° 

° tr 


as £ 

o g. 


00 C/3 
O O 

oo tr 


XA 


00 


GO 

o 

tr 


H-J 00 

o o 
O tr* 


00 
to o 

O Er 4 


H- 00 

4^ O 

o tr 


■T go 

as o 

o tr 


2 

| 

I 

p 


a 


CP 

d 

co 


O 

co 

O 

i-h> 

I 

51 

CD 

P* 

P* 


C/J 

CD 

P 


CD 

03 

03 

sj 


S3 

CD 

o 

B. 


o 

P 

S* 

>; 

B 

p* 

C/J 



p 

< 

CP - 

C/3 

c /1 

ft 


Tfc I 

CP 

CP 


lKIxob 

























































































































































www.iqbalkalmati.blogspot.com 

54 


04 u> 

IO O 


oo 


to 

bo 


vo 

to 


to 


oo 

oo 


Vh 

to 


4^ 

00 



on 

04 

Oh 


<1 

vo 

to 


<1 -o 


VO 

to 


to 

<1 


Oh Oh 


00 

oo 


Oh 

to 


to 

oo 


to 

ON 


-O -4 On 
ON H- Os 

to ^ o 
o to 



oo 

00 


24 

22 

20 

CO 

ON 

4^ 

609.4 

558.8 

Oh 

o 

00 

• 

o 

o 

457.20 

406.40 

355.60 

Oh 

Oh 

4^ 

4^ 

* 

<1 

00 

4^ 

* 

00 

4^ 

• 

v© 

4^ 

* 

NO 

04 

vo 

ON 

On 

1*4 

Oh 

oh 

Oh 

-P^ 

Oh 

Oh 

4^ 

4^ 

• 

<1 

oo 

4^ 

* 

-4 

00 

4^ 

« 

oo 

ON 

04 

Oh 

ON 

04 

Oh 

ON 

04 

Oh 

ON 

04 

Oh 

ON 

04 

Oh 

ON 

04 

Oh 

9.52 

vo 

Oh 

to 

vo 

Oh 

to 

VO 

to 

-4 

vo 

to 

<1 

VO 

to 

14.27 

12.70 

12.70 

zvu 

9.52 

9.52 


vo vo volvo vono vo vo vo vo 


Oh 

to 


Oh 

to 


Oh 

to 


Oh 

to 


Oh 

bo 


oh 

to 


ON 


to 


Oh 

to 


4^ 

to 



04 


VO 

u> 


04 

00 

bo 

vo 


4^ 

ON 


to 

00 

oh 

00 


04 

4^ 

vo 

to 


4^ 


to 

ON 


vo 


04 

to 

Oh 


04 

00 


to 


Oh 

to 

u> 


to 

00 




Oh 

vo 

Oh 


ON 

to 


Oh 

04 

vo 

oo 


4^ 

Oh 


4^ 

NO 

VO 

vo 


to 

04 

bo 

to 


to 

vo 

u> 

ON 


04 

4^ 

vo 

to 


U4 

vo 

On 


4^ 

Oh 

to 

4^ 


oh 

to 


to 


4^ 

4^ 


to 

On 


vo 


04 


vo 

ON 


04 

ON 

Oh 

to 


4^ 


4^ 

ON 


oh 

to 


to to to to to to to to to to 


vo 


Oh 


to 

04 

bo 

04 


to 


vo 


04 


-4 

Oh 


04 

Oh 


to 


04 

to 

04 

bo 

Oh 


04 

NO 

ON 






to 

-o 

04 


04 

* 

4^ 


4^ 4^ 

» « 

Oh n- 
<t VO 


to 

vo 


Oh oo 


ON 


ON 

00 

to 

00 


4^ 04 04 

« • * 

N- -4 

NO On O 


ON 

A 

On 

j m 

ON 

A 

04 

04 

04 

Oh 

Oh 

Oh 

00 



* 


-O 

04 

# 

* 

OO 

oo 

O 

o 


vo 

* 

vo 

00 

Oh 

to 

to 

« 

00 

vo 

• 

vo 

00 

Oh 

to 

to 

<1 

* 

oo 

© 

vo 

m 

00 

• 

04 

to 



<1 

00 

4^ 

* 

to 

o 

to 

* 

-o 

04 

o 

o 

I— 1 

to 

• 

to 

to 

-o 

* 

-o 

* 

o 

o 

o 

to 

& 

to 

to 

A 

V 

-o 

<1 

■ 

<1 

o 

o 

o 

^4 

Oh 

to 

A 

4^ 

w 

o 

■ 

00 

ON 

o 

to 

00 

Vh 

# 

4^ 

to 

• 

o 

4^ 

On 

On 

to 

to 

H -i 

Vh 

1—‘ 

00 

* 

9 

4^ 

to 

o 

4^ 

ON 

to 

to 

to 

00 

Oh 

o 

m 

Oh 


ON 

00 

o 

to 

04 

to 

to 

04 

oo 

04 

04 

Oh 

• 

o 

to 

00 


to 

to 

to 

Oh 

Oh 

a 

to 

* 

4^ 

w 

4^ 

to 

o 

O 

to 


VO 


vo 


vo 

<1 


to 

4^ 


to 


vo 

Oh 



4^ 


04 





Oh 

Oh 


Oh 

04 


Oh 

04 


vo 

Oh 

04 


00 

00 


4^ 


4^ 

04 


Oh 


04 04 04 

* • * 

4^ O O 

O Oh Oh 


to 


ON 


<H ON On 


vo 00 


Oh 

On 


Oh 

ON 


00 

Oh 

On 


to N- 
• • * 

to -o ^ 

<1 O 04 


OO I Oh 04 


4^ 

vo 


04 c /3 hd 

^ N* h 5’ 

to n ® 


On 


to to to to to 

• # • fr 4 

-4 -4 -4 

<t <1 'O H- H- 


04 04 04 


Oh 


04 


4^ 


Oh 


NO 00 oo 


00 


00 


00 


VO <1 ON 


a o 

p £ 

5 §- 

6 £ 
o a> 

l-t 


Oh 

U1 



00 

o 

tr 


X V* 

O O 

c/3 tr 


C/3 

o 

cr 


g £ 

° tr 


° tr 


4^ 00 
O O 

c /3 tT- 


C/3 

H 

a 



ON Oh C/2 

o <1 o g* 

ts> 4 ^ ^ 




nr 


00 00 71 

w O O 


c« 


00 w 

O g. 



X 00 

o o 
o tr 



X C/3 
t4 O 

o tr* 



X C/3 
4^ O 

o tr 



On o 

o tr 


Oh to Oh 



iTid 


www.iqbalkalmati.blogspot.com: i j*y 





























































































































































































































































ww.iqbalkalmati.blogspot.com 

55 

































































www.iqbalkalmati.blogspot.com 

56 





www.iqbalkalmati.blogspot.com 


57 




4 


l 

© 








♦ ♦ 


(31 (^* J li**"'fo -> L J 

i ^ 


Elbow 


Tee 


Jb 

d 


Reducers 


vy> 

J +* *+ 


Olets 


jb 


Cap 

Flanges 


Volves 


/ 

}jh) 


(1 

(2 

(3 

(4 

(5 

(6 

(7 


J (Standard).; UjcZj i/l 


♦ V ♦ V 




(Amercan Society For Testing Material) 


Jt /!*mJ&iAij I'r'c/y'* 


(Amercan National Standard Institute) 




(Amercan Society For Mech Eng) 




(Amercan Petrolium Institute) A.P.I (4) 


www.iqbalkalmati.blogspot.com 

58 




I) l£/v.>X»6S(— t l ft (j! (^^.(StandardVU^Zl i I 

(ESExtbS) Jk> 


a 




Short Radius 

♦♦ 

Long Radius 
Extra Long Radius 


(i 

(ii 

(iii 


-_l 


o> 

o 


0 

o 


te. 


DN XI 


io.oi/ri^ 


a 

*S\.2&jLXj k£ic4JLj±j&S90° 

y y v ** 

-6uLs£(Dia Nominal)DN <£ 
( 90°) 

- Jt (Nominal Radius) NR &i/l 

b<L [$fi 90° 


'l 


10.02/ti^ 


(Tangent) NR 

^ ♦♦ ♦ ^ 


NR 


NRx — Tan0 


Center 




c 

o 

O 


DN XI .5 

10.03 


0£ 


(ii 


J\sL ll.5/DN(^- 




4 


. 90°; 


www.iqbalkalmati.blogspot.com: i j*y 



Center 


www.iqbalkalmati.blogspot.com 

59 

4 -/ NRuL)*jlij/j90 o j£ 


NR x — Tan0 = 
DN x 1.5 x -j- TanG 


Center 


Center 


(iii 

(Nominal Radius)NR 3R<^<<J^ 

_ \ _ ^3/{DN 




Wl^£(i/i90° (10.04/</)-4"’ 

NR 

*&UsSt \ / 


DN x3 


10.04 A)** 


TanG x DN x 3 


Center 


TanG x DN x 3 


Center 


Metric) W'j >^U>i(fc>?^(Inchs)Jj^l(Dia Naminal)DN 

-£-dl lijtjl?*' L-J[) 1?*" I (System) 

I (Pipe Wall Thickness Schdule) SCH JsjPJz-jjI _:^y 




us 


QJ&3) $ 

¥ ^ ^ ^ ^ ^ 

Equal Tee J 

Reducing Tee (jkJ>y>v 


(2 


(i 


(ii 


www.iqbalkalmati.blogspot.com 

60 


EQUAL TEE 


<L.siyU * 

11 i (O' L (Branch)^ U 

V V ** V V v ' 

llO. (Main Pipe) 


10.05/i^ 




I 


IT! 


(ii 




REDUCING TEE 




10.06/i^ 



(3 


^ (Reduce)^«^(J~(Dia Meter^^iyiJ^L 

- (Jt f*Si 

| y t 

Concentric Reducer 


0 


Eccentric Reducer 




(ii 




(i 


l^L^ij^A-Type Reducer) /£Xj*-s^<l- 





~ \Jt l~yi & by (Center)/!/* 

♦ 

(Vertical) (JjrOj I (Horizontal) (jr I 


io.07/ri^ 


www.iqbalkalmati.blogspot.com: i j*y 






www.iqbalkalmati.blogspot.com 

61 




10.08 stcF 

(Bottom Side)C^ lSu& iJ ^ L (Jp^— 


9.08/^-^tVw^(Centre) 

-<^fof;lj^(Side)JAfM 

£ts£ 

$L &\JH (Flow)* l/. 

(FLAT SIDE) Is* 

(Ik (Bottom) 


♦ 

(ji (Horizontal)^I trC (jfc/y (Same Elevation).^ J UT 




Threadolet (Ii 

Weldolet (iii 

(gMMSD c *0s> (i 

(Socket)*^ sijtjs 



www.iqbalkalmati.blogspot.com 

62 




Weld 



Sockolet 


10.0 9/?JP 


Top of main pipe 





Threads 



Threadolet 


jji \s ^ U 

(Threads) Jli£ 


^ t<2Lvi 


H 7 / " W H 14 W 


♦ V 


Top of main pipe 


-^/(Tight) 


10.10/ri^ 




(ili 


Grove for weld 


a 




♦ v 


^ui/J^iATcn 



io.il Af* 


\Top of main pipe 


ui< J\sL~ ^ L & U - £- (J>? (B evel) 

-£-iyi (Butt Wellding) 




(PuD 

44 ^ 44 " 44 ^ 44 44 


(5 


-^(j^(i(BEVEL) 

t 



www.iqbalkalmati.blogspot.com 




www.iqbalkalmati.blogspot.com 

63 



c v ♦ ** v r 

^ j )/ 6 1 it/Ls l f\ji l 

> ♦ 

-(4^XJ^'(/( stub end ) 





www.iqbalkalmati.blogspot.com 

64 





(UI 


T 

I 

I 

I 

I 


Ml fctfwUi jy*L 

W ♦♦♦♦ ^ ^ i ^ 

5Lc/L5yMli 

v v i * ♦ w v r 


10.15 AP 


I 





f* (jt/hf J J!J 7 ) 


■/ t l(>v Us (Tenseness) 1 



♦ f 




(iv 


t ^ (3-^ l£ (Threads) (Jl jJ7 l<£l I 


-t£ (Tight) 21$ 




(V 


(3>jl l~yi\Jls£sJ3*h 


b 



*JS& 
♦♦ w *# 


(Female) (J^*jvi l_ <£_ fctfv U£ 1/ (Face)v>Zl y (Male)iJ^l \J7 2fC{J~ 


(Leakage) u~ (j j* (Gasket) I2l (J[/L <£-1* U ^ 

-<pt % xj$ 



www.iqbalkalmati.blogspot.com: i 




www.iqbalkalmati.blogspot.com 

65 





Jack bolt hole 

(Tvp) \ 


© 


© 


© 


+ 


Hole for 
Instrument 

(Typ) _ 


© 


© 


6 

© ] C^- t/f 2->? (Threaded Holes)£/ Or'v 

y J {(Liquid)JU<Ll^l<£ yis 


£*j I(Pressure)j \i<& 






www.iqbalkalmati.blogspot.com 

66 

l$2li_l^(Jack Bolt l—sii/br'jbijjfyjfv 


(f&D3G® A 

l (Pressu re)5 Flow)5 1/. <£ & l li L b 


(7 


» ++ w ♦♦ 



4^ 44 4 

(Gate Valve) 


0 

(Globe Valve) 

y<iw/ 

♦ 

(ii 

(Butterfly Valve) 

VhJillA 

(iii 

(Ball Valve) 

J>l)jl 

(iv 

(Non Return or Check Valve) JbUgl 

(v 

(Plug Valve) 


(vi 

(Air Relief Valve) 


(vii 

(Safety Valve) 


(viii 

(Three way Valve) 


(ix 


♦ 

(Diaphragm Valve) 


jyi/Lli 


(x 


(Chain Operated) (Handle Operated) Jtk/ TJ jJbj[ 

J^lt ‘V b * & AngleJ^ b> I- Jt if' (Motor Operated) j&s tV l 




(i 


(Spindle) \Jj%J\slL (Handle) J 

^ ^ ^ 4 ♦♦ v v ♦ ♦* **v j ♦ ♦♦ y*. ** ^ 




www.iqbalkalmati.blogspot.com: i 




www.iqbalkalmati.blogspot.com 

67 


Spindle 


r*~ 


t **V ** ( ♦ 

(Flanged) 

(Handle operated) 

♦ ^ 


i^yt/y^Chain Operated) 




I 

,0 


\ 


v <r ' 






(Motor Operated) 


i - ; 


1 


fii,- , 

G* ^me/ 

Gate plate ' . . 

io. 2 i Ar 


/* 


ai&wfc# (u 






i i 



mm 


iF*s jy pXy 

& i/i b £~ j few 



ffijsJLjj ijt {j isjj- £ £ 

J\s£- J <i (ji v U I (H o ri zo n ta I) 

J—yziJj \?£ji [/. cl 1st Jy 


10 - 22 ^ PKfiMi^^gfl»©]) (ill 

0>* - 3 If (Butterfly) if^bt \Jy^ 

90 J/LCU U ^ (I n d ia)/^ 






www.iqbalkalmati.blogspot.com 

68 





>■ 



ijy.» 




Ji L 


(AJ> $ <l?* (i> If ^ 


i-1* U>? (/v U j i-J/^ 




4 .^'! 




U?/t$f>90*JS 


ay 



w 


* 


t 




J\s£- (Bal I )jC$lfl^ y j) Ifc 

(In d i a )/^ j (<C (/ L (j^j 

v>* \£j%fj\» ^ itfjc/jJ'jfiiji' ^ 

( ** 

iLy^ li . ^ > 6 Or*JjU U tW I 

^ It Ufii. L ^U li 

i * V V 

^ fc* u^(i>if % 

♦ * i y 

|SG®fe^fl 3 ^) Jk=jj$ (v 


^tyO' , -^^(Automatic)^y Uj( 

C^Uc^^^i/ , i^>dti'-^-t^4^L^(Non-Retum valve)Vi>c^A> 

-(3^ Cl*—J/’i (Jc^ 

♦ ^ ♦ ♦♦ * ^ 


l 


it>j*v 


■r ■ 





- Ui j^<£ ^ i* 






■ r.i v 


9.24/^/ 


j/il^^Horzentel)^ Viv 
lX){£; j> (Vertical )&AJSl£ 
7>*(Zl ( /L^lrlfLl^yX(Flow Mark) 


'«♦ * —5* 


u^ui 


% 


ySbiUliSfy. 


www.iqbalkalmati.blogspot.com: \J^Jj*y 




www.iqbalkalmati.blogspot.com 

69 



(Tl fjt\j*\;C/J(sKuJjjiLs £-4bIjJ’J'\ j> L <£- JIf(J^jfc£<tf 



£ 




^ ^ ^ ^ ^ ^ 4 t ^ ^ 

(ju» _ <£_ (£ JvCi< (/£>' 1/ £(/* biSty.J) *<£- (3 IfJtA l/‘ £/> bjJ*-iJ$2? 

-£j;\»\.tifS» (Flow Mark)J^l> 

J ♦ H H ' ' 



®!W5towi? 


www.iqbalkalmati.blogspot.com 


70 


00 =*^ 






jjlJljjtlflJhlSf (Mean 

(Roll ifl-t l 

H ^ ^ H ^ v ^ 

^ ^ 

MEAN DIA 

a fe-UtL.lktJljCtfojtiCJfr 

** V V ** \ ? 

(jty*^l700mm (Out dia^j^. 
1 \ ^ y/J 1 OOOmmiJ \JJg 12mm(Thickness) 

A»e-jZ 700mm^L^i/l 






OUT DIA 


11.01 rfjfi 


cP 12m 

700 - 12 = 688 -Ljf 


688 x 7i 


2161.42mm 


-Lj~^ 688w 


/(RoU) Jiff2161.42 x 1000 x 12mm^l^l 


++ ^ H Y ^ ^ ^ 





♦ 



www.iqbalkalmati.blogspot.com: i j*y 




www.iqbalkalmati.blogspot.com 


71 




S (Nuts & Bolts)(Ji^ < Jy* 1 0 A>- 0t 2~yi J1^ I 


rh 


a 




^)L IWDIA J^) 


♦ 

(Out dia) fibs# 
(In dia) J& 
(P.C.D) 


(i) 

(ii) 

(iii) 


OUT DIA * (Pitch Circle dia)lljJ^P.C.D 

11.02 

-z-JcJti'ASufbr'ZL 

Jl^ipC.D j)l ODZl(Blind Flange)^Wii 
yj^^L if i—(Hole to Hole) *Jr£/br<i_ /‘vtz— ^byUfLZl(J>? 




o 


Sin x J5 


Irll/ (CHORD)y»> l> 
360y (Number of Holes) ^!^(/y^ZLZf(jLo 


jl 




360 


o 


yj = y Sin x P.C.D 




k^jTl -:J|> 

♦ 

200 mm = 

♦ 

250mm = 


230 = P.C.D 


10 mm = y^Jyi 






www.iqbalkalmati.blogspot.com 

72 


360/8 = 


45 = 


(i/i 


JS - 


Sin x P.C.D 


U 

88 = ^ Sin x 230 


p.c.d u 

_(£/cJ$/P.C.D Zl1^(4>^c/(/88mmw^^(ivK/^lc^jl^(Center Punch) 
-L^/(Hole) t(^/0 U j> 0.^ fa L l&Jf* t faf U 

230 (Drill) uf lOrnrn^) 


230 


© 


©■' 


© 


tb 

i 


200 


rh 


11.03 


© 


~©- 


250 


© 


(Angle Iron) clyfa&ll (Beam) 

(Mark) cJ L (J j-r J Ip" I ki^&pTl il (/ (jfal cJ U f 

-<p2LL^K/^ 

-(^Z-^v^^(Cut)k4/»j u f{;i 


-jtZLj’iMj'ltt—jlaZL £ L. (Cut)kpfaji 


(Lay Out) 
(Calculation) 


♦ I ♦♦ 


( 1 ) 

( 2 ) 


www.iqbalkalmati.blogspot.com: 



www.iqbalkalmati.blogspot.com 

73 


(Lay out)kLi 


R 




A 


( ♦ ♦ ^ ^ y ♦♦ 

4- jLC (Calculation) £F^AO%j£- \s/ 

(Mitre Cut)^/''L e£ Iii^v 1> 

(Lay out)^L j T<L. Zl 








(*JL/ho 0 i£-jT 30°^^yr^< 


11,04/rij^ 


150,120,90,60, SOjiLL-lrlc^ft 

M« 180 Jit 


Ol h i£j) L JtfrtfCA, B, C, D, E, Fd*& 

IT ^h&£ t ~C-£sJ)/ e \$tJ6'§d? i £—£~2-.f^^'3S?iAddfrkL CL 

adJ^Zi. £-i — f 


-C-jMLR }) (R X 30 Cos) RX Cose (f-Jt^/^^adJ^) 




£^Tan0J^.(Cutting Degree)iJJl>>J&f X(jrvi_> S^AdJ? 4 ^^ 

-£-(Cut)d£A'0 1 a &j>S I AdJ^Wl^j 1 aiL\Jj^/ e 

6 

yQ'llfwt££-lT<L.g^2^y X (Rx 60 Cos) R X Cos© j>IT ^bdd? 4 

Tan 0 jy] tJ&fx (3~j»IT^L <^.<L BdJ^^LjjtZ^j 

j>C A* i/<>^ o [$~j> li if •> 


www.iqbalkalmati.blogspot.com 

74 
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- (127 x 67 . 5 cos) 

= 78 . 4 x 30 °tan 

= 45.26 

( 4 ) 

127 - 

( 127 x 90 cos) = 

127 X 30 °tan = 

73.32 
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(5) 127 - (127 x 112.5cos) = 175.6 x 30°tan = 101.38 

(6) 127 - (127 X 135cos) = 216.8 X 30°tan = 125.17 

(7) 127 - (127 X 157.5cos) = 244.3 X 30°tan = 141.06 

(8) 127 - (127 x 180cos) = 254 x 30°tan = 146.64 

-LilfJ&i 0,1,2,3,4,5,6, 1, 8,7, 6, 5, 4, 3, 2, 1,0 

^ ^ ^ ^ 

Jlr'fh/V' Out dia diaiL(Calculation) 

X U f 

<m\JJjfr'A. 



01 23 4565 4321 0 



CIRCUMFERENCE 

11 . 05 / 4 / 


(pffiXD5$ 4° 
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- EWil 1? ^ <£ L (Elbow).*^ 

2 x jlje>i£&£l£ 




2x3 




LJ 15°tjf}J&C)l 


$ (Mitre Cut) Z-fJ UJI 

(Role)l/(ji (jVi 180°/" 

tfl/180%^ J^U(i/: (Double) 

.f I__ 


1/2 Dia 




30 


Q 

£4 

T 

o 


< 

Q 

CN 

+ 

o o 


tan0Zl((jL/ii-^)(iy , j 1 5°/{/^Jif^ 


15 


(11.06/tU**) 

1/10 sis/h 5°yl/ l 


11.06 yti^ 


-£</ UT (Cut^^i^l 


v jLZ ly^J (Dvfoble)W^jjQs L(jf IZL £ Qr*jj<L-/a 

♦ t 

(J J t £~ytij\p£- (Cut Length)(j Ud» IUL^ 

jjs/jyZL £- \J I yj-tf (Elbow)j^ I (XV^l 
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X x = (jU^i 

Pipe length = Center radius x Cutting tan0 x Nos of Joints. 



-(^Z^iLy^l^Z-Lay OutTemplatevjli-J^L 


(Baam® S» 



11.08 y?JP 

(Cut lengths)^ l$ Z- Z (Saddle)^if^c^ 



www.iqbalkalmati.blogspot.com 

78 





a Sin /r 

Lj-j*Lf&£ c- 
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-'•llf'jlftjJjipl 


R- 


R 2 - (r x sin 0) 2 


Cut length 


&Ul)i-/L<L-s£jil(Out radius) 

In radius 

** *? V 


0 , 1 , 2 , 3 , 2 , 1 , 0 , 1 , 2 , 3 , 2 , 1,0 


♦ ¥ 7 


* ^ H 4 

16/t/£^L£8'XCut)^l J>(j 10" x 8" 

JiL 8"^?136.5mm(R)(^iv >jl273mm(0.D)Uj^;TOl£ 10" 


V 7 


♦ 7 




b 


Farmula:- R - 


R 2 - (r x sin 0) 2 


Cut length 




(1) 136.5 - V (136.5) 2 - (101.6 x 22.5 Sin) 2 


5.65 


(2) 136.5- 


(136.5) 2 - (101.6 x 45 Sin) 2 


20.43 


(3) 136.5- 


(136.5) 2 - (101.6 x 67.5 Sin) 2 


37.39 


(4) 136.5 - J (136.5) 2 - (101.6 x 90 Sin) 2 


45.34 
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01234321012343210 


L- 

Circumference 

n.ioA^ 




J Rinsin' (Lateral) J M £ S'<L £ 90°Saddle/l 



(Reinforce saddle) Jjg'iJj&’j lL£ 
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R-(RxCos0) = X x Tan0 = Ans 

Zero)/* 

(1) 51 - (51 x 30 Cos) = 6.83 x 30tan = 3.94 

(2) 51 - (51 x 60 Cos) = 25.5 x 30tan = 14.72 

(3) 51 - (51 x 90 Cos) = 51 x 30tan = 29.44 

(4) 51 - (51 x 120 Cos) = 76.5 x 30tan = 44.16 

(5) 51 - (51 x 150 Cos) = 95.16 x 30tan = 54.94 

(6) 51 - (51 x 180 Cos) = 102 x 30tan = 58.89 




( 1 ) 


( 2 ) 


(3) 
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R - V R 2 - (r x slnG) 2 = Cut length 


Lateral Sin 0 


84- 



(84) 2 - (51 x 30 Sin) 2 

60 Sin 


4.57 


84 - 



(84) 2 - (51 x 60 Sin) 2 


14.49 


60 sin 


84 - 



2 


(84) - (51 x 90 Sin) 

60 sin 


2 


19.92 


if uur0// 6j)5j)I 

(t 

v ♦*♦/ ♦ o * a / ♦ 

Sin0 



Mitre Cut 

+ 

Saddle 

Sin0 

— 

Ans 

(0) 

0 

+ 

0 

— 

0 

(1) 

3.94 

+ 

4.57 

— 

8.51 

(2) 

14.72 

+ 

14.49 

= 

29.21 

(3) 

29.44 

+ 

19.92 

— 

49.36 

(4) 

44.16 

+ 

14.49 

— 

58.65 

(5) 

54.94 

+ 

4.57 

— 

59.51 

(6) 

58.88 

+ 

0 

~ 

58.88 


1 , 2 , 3 , 4 , S/&M L/ b'<LLdfj\. 

)) 6 0 -£- 
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(Zero Point)yWU^§ 59.51mm<£^(Face)^*<£lk r ^L 


-<£l i£ '‘-jJ’S (Face)^2l L (Jv b2—st Z-JUc6 l J l ^ 

(Panf 

& L 2 —si ££L-}Di& Meter J**j» I Height (3 \S> f 1 

/yjr 1 Slant Height (JA d*s<z~ 


& 

**$>/ 

47 


5- 

«?/ 


O) 

3 



Dia 


11.12/ri^ 


tley 1 bJly l tj£X I1/* 

/^^Conec/^/li^C^yb 

ConecJ^-XJ-’-'-^ feSi L<^1 (/ j|^ 

H y 

♦♦ 

t ** | 

_^600mm/^ 1000mm (jl/il 


-LjJ^ Slant fflghtiMc^^^^^^ 1 

| 300mm ^ 


A 


(hight) + (radius) 2 = Slant Hight 


30 


(1000) 2 + (300) 


2 _ 


1044mm 





11.13 


Afi 


(11.14/^)^2088mm U 

(j/s UjbJi'L OJ$ifiy/f<LAj$SisiS<£^j b 

d*-jlj(jVfl£fi£ UjC^ L* if ^1885mmJ^V^600mm /><£(Cone) 
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A 


(Arc Length))// 
})j)L (Chord Length) h 


> utftL <£- i — 


1044 




-*±aJv4 


(Arc Length) 


2088 


-:Uy!/B 


11.14/^J 0 


Arc 


Radius x Deg x 0.01745 


Arc 


Radius 


x 0.01745 


= Deg 


1885 


1044 


x 0.01745 


103°.47 


/.(Chord Length) yj 


Sin0 x dia 


Chord 


x 103.47 


51.735 


51. 735 Sin x 2088 


1639.4m 


<Cj^O-^OJ3/bJZ>j)L<C { X ilBjtishffsijjvS 1639 . 4 tf^AjS»Cr 

(Cone) ckC l 


1885 


A 


1639.4 


1044 


u.isAJ* 


2088 
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300mm J& E#<600mm/%£> 
,(11.17/ri^)^500mm jkMvil 

£ V 

11.17 


(./bv^ (t»j I ^600mm £.\J\ 



-Zl (J Ui£ b ^ (ji 

(Slant Mght)J>4(jC/(j!~x<£A 

/ b^(Abc^-^2^j^ 

4~^^Tangent0>^lft>f IF/c vjbr^ 
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IT 

150 

500 


TanG 


16.7 




z 

SinG 


jf_ 

SinG 


/» 


= 300 -5-16.7 SinG = 1044mm 


L 2088mm 1044mm 


S‘< 


^ (Slant hight) ijxklJ*siJ^xi)\J 


b 2 + c 2 


<\ 639 A 


A 


b 2 +c 2 


A 


R 


O 


R 


(150) 2 + (500) 2 = 522mm 


1044 


w 


jt X^t 


2088 


1044 , a 


522 


11.19y&P 


1044 - 522 = 522mm 


/1 \J\s£j & Jill &Bj#d O AJ, tiu ijjv S 522mm c- OJZ 

^ 44 ^ ^4 


-I-jUUV^R' 




Irz 









Type) l>^/y>>(Concentric) 

-f-fc&A/ 
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fit—% lJ£L (Diference) 

- t/1 2u> U 1 (Xli<L Ujv J L viiL Jt 2_i J <j£ 

600^LZlL/lil < £_tfe/yivfc'600mm x 400mm < L ( ^ 

-^Jv^fl257mm i/ ^ 400mm^ jt 1885mm 


1885 

44 

- 1257 

44 ♦ 



628/6 = 104.67 




104.67 


J# 

52.34 


-£^jitAyjut^LC^Lvy 

V 44 4 4 4 W ^ ^ 

£ Aj ^ i 


Jlvil 



11.2 l/ri^ 
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jt j/ll (Horizental) (fl zCjyjijB Type 


tf/ji 


11.22 /rl P 


jt (Flow) 3 2l(Liquicl) & l 
(Bottom Elevation) cTJl (jui'iJ 




.A AO 

7 7 


A (Typ) 



f{J\ &r(Diference)(J 

-^6 -h J)l 


2 
12 


1 
12 




l AsL4j> 1 





3XA 

11.23/ti^ 


11.23 

-A*/ 


A 


1 


8 


of small circumference 


B 


C 


D 


3 
12 

2_ 

12 

X 

12 


of difference 


of difference 


of difference 


-:J 0 


1885J^C 600mm Jk_ L*B ^600mm x 400mmi_r > ‘ 


-Uifl257J^lT 400mm^jf 
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1257 = LS 400 j»S 1885 = ^ t 600 


1885- 1257 = 628 




Irt628y 


1257 x 


\251U LAOO^ 

** + ' Q «♦ ♦ 

7 X -i- = 157.125 = A 

<£l57.125-6f/UA 
yjj 628(j^ J }/bj» < C, 


B = 628 x 


12 


= 157 


C = 628 x 


12 


= 104.67 


D = 628 x 


12 


= 52.33 


2_ b^L v^Marking) llf'lij! li^Zl 10.03/^_^I 

-Ljj It Ay j Ur ^J/y > (Face) <£: 

i—i^(j 03 A/Face &L L^Lj 0^ A^l7^L^,CjJ 

11.24 }J\s£ 
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OX = 40 * 25 = 15 
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V(AX) 2 + (OX) 2 OA 

OA = ^(40 f + (15) 2 = 42.7mm 

QAJk 

i yj»\px k-tLLL/f)*' l au 

* * t ♦ 

AY = 40-(25 x 30 Sin) = 27.5 
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v js I (Acetylene GasX/~c^ v *’ * 















1(3" (Counter clockwise)^ IjtJi)^ 
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Counter Clock wise 


12.02y^ 


Clock wise 
12.01 


fc>? l$wjC'<iL(Hose)J>2' fc/F 1 
(§ ♦♦ 


( 2 ) 


<£_ frytjy: If Oran ge)( ^ Z' <J*)Sj>I 


(3) 



(Paint) !£/v 1 

- Paint (M aroon 

l ♦ 

V ** V 

1^ (Back fire) sti*—C. 



P-NM £ ^v^(ic^jyvj((Acetylene nozzle mix) A-NM 

-Ul^C (Propane nozzle mix) 











-LjC^Maru/^S~f u j/i ~&L > nil j i££JX& 1 

(Cutting Data) £ j^* e£^' < 
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Isometrics 
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A = Vertical height 
B = Base 

C = Hypotenuse 

7 2 2 

C-B 


/ 2 2 

B= VC-A 


C 


r 2 2 

A + B 


Area = B X Vi A 
Perimeter = A + B + C 
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A = Vertical height 
B = Base 

C = Length of sloping side 
D = Length of sloping side 

Area = BX 1 / 2 A 
Perimeter = B + C + D 




s= A + B + C 

2 


Area 


S X (S - A) X (S - B) X(S-C) 


nraftiniumiui r; 


Area = 0.433 X B 
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A = Length of side 
B = Length of side 
C = Diagonal distance 


A= B 


A= B 


A= CX 0,707 B = CX 0.707 


A= / Area 
C = AX 1.414 

Area = AX B 


B = / Area 

C = BX 1.414 


Perimeter = A + A + B + B 
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B 


B = Horizontal side 
H = Vertical height 
B = Area^H 

H = Area-r B 
Area = B XH 
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A = Area of circular sector 
B = Area of triangle 
C = Chord length 
D = Degrees of sector 
E = Height of triangles 
G = Area of segment 
E = Height of segment 
L = Length of arc 
R = Radius of sector 




G = (0.5 X R X L) ~(0.5 X E X C) 

G = A-B 






§ 




A=0.5XRXL 


L = D X R X0.1745 





B = E X C X 0.5 




J> 


R 


L 

0.01745 X D 


C = 2 V R 2 - E 2 
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A = Area of sector 
D = Degree of sector 
L = Length of arc 
R = Radius of sector 




01745 X D 


A 


0.00872 X D 


57.3 X L 
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L = D X R X 0.01745 


A = 0.00872 XDXR 
A = LXRX0.5 


A = 


LXR 


A = DX Area of 
circle X .00278 


D = 


A 


0.00872 X R 


D = 


L 


0.01745 X R 


D = 


57.3 X L 


R 
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A=Area 

D = Diameter 
R = Radius 
C = Circumference 


C = D X 3.1416 
C = R X 6.2832 


C = 3.54 XJA 


0*i 
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D = C X 0.3183 


D 


D 


C 


3.1416 
r A X 1.2732 




R = 


C 


6.2832 


R = C X .15915 


R = 


D 


D 


A 


D = 2 


0.7854 


A 


D 


3.1416 


AX 0.3183 




A=D X0.7854 


A=R X3.1416 


A= CTX0796 


R = D X 0.5 

R = 0.564X71 


A=C XDX0.25 


BACKiTlQ 
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D = Diameter 
L = Length 
V = Volume 


b=vr 2 -(R-h) 2 


A= Chord length 
B= One-half chord length 
H = Segment height 
R = Radius 


H = R 




2 2 

H + B 

2XH 




yj/i 360 
'C'GyuJ-iA 57.3 
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INSCRIBED] 
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A = Length of side of square 
C = Circumference of circle 
D = Diameter of circle 
A = D X 0.707 or A = C X 0.225 
C = A X 4.443 
D= AX 1.4142 
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A = Outside diameter 
B = Inside diameter 



Area = ( A 2 - B* ) X 0.7854 


BACKMMOB 





A — Length of side of triangle 

C = Distance from center of circle 
to side of triangle 
D = Diameter of circle 

H = Height of triangle 

A = D X 0.866 

C = D X 0.25 

D = AX 1.155 

H = D X 0.75 





A = Length of side of triangle 
D = Diameter of circle 


A=DX 1.734 
D = A X 0.57735 




D = Diameter of circle 
A=DX 1.707 
B = D X 1.707 
C = D X 2.414 




D = Diameter of circle 
A = D X 1.366 
B = D X 2.366 
C = D X 2.732 
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A = Distance across corners 
C = Length of one side 
H = Distance across flats 
L = Length 

V = Volume 

V=A 2 X L X 0.6495 

V = H 2 X LX 0.866 

V = C 2 XLX2.598 


L = 
L = 


V 

A 2 X 0.6495 

V 

C 2 X 2.598 



V 

H 2 X 0.866 





H = Height V = Volume 
L = Length W = Weight 
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A = Area 
R = Radius 


A= 0.2146 XR 
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A = Distance across corners 
B = Distance across flats 
C = Length of side 
A=BX 1.1547 
A=CX2 
B = A X 0.866 
B = C X 1.732 
C = AX 0.5 
C = B X 0.577 
Area = A 2 X 0.6495 
Area = B 2 X 0.866 
Area = CX 2.598 
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A = Distance across corners 

B = Distance across flats 

C = Length of side 

A = B X 1.0824 

A = C X 2.4142 

B= AX 0.9239 

B = C X 2.4142 

C = A X 0.3827 

C = B X 0.4142 
Area = A 2 X 0.707 

Area = B 2 X 0.828 

Area = C* X 4.828 
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A & B = Sides of smaller base 



C & D = Sides of larger base 
£ = Area of smaller base 
F = Area of larger base 
H = Vertical height 
L = Surface area of sides 
S = Slant height 
V = Volume 

E = AXB F = CXD 

3XV 

H - 1 = 

E+F+/EXF 

L = (A + B + C +D) X S 

v= — X(E + F+/EXF) 
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A = Diameter of smaller base 
B = Diameter of larger base 
C = Area of smaller base 
D = Area of larger base 
H = Vertical height 
L = Surface area of tapered portion 
S = Slant height 
V = Volume 

C = a 2 X 0.7854 
D = B 2 X 0.7854 

3XV 

H-7= 

C + D+y CXD 

V= —X (C + D + yCXD) 

3 


L = (A + B) X 1.571 X S 
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A =Area of base 
B = Length of side of base 
H = Vertical height 
S = Slant height 
V = Volume 



V = B 2 x H X 0.333 



A 




D — Diameter 
H = Height 
V = Volume 


D = 


V 


H X 0.7854 


H = 


V 


D 2 X 0.7854 


V = D X H X 0.7854 
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SPHERES 
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a 


A =Area of surface 
C = Circumference 
D = Diameter 
R = Radius 
V = Volume 


A=R X 12.566 
A= C X D 
A=D 2 X 3.1416 


Elff 


D 


V = W X 0.5236 

V = R 3 X 4.189 
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L = C X S X 0.5 
C = D X 3.1416 

H = V (0.5 X D) 2 + H 2 
V=AXHX0.333 


A =Area of base 




C = Circumference of base 

D = Diameter of base 

H = Vertical height 

V = Volume 

S = Slant height 

L = Surface area of 
tapered portion 

A = D 2 X 0.7854 


A = 


3 XV 


H 


D = 


V 


H X 0.2615 


D = 2\/S 2 -H 2 


H 


H 


V S 2 "(0.5 X D) 2 
V 


D 2 X 0.2615 
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‘firenteei pi 

mm 


H = Height 
W = Width 
L = Length 
V = Volume 


Hr* 


V = HXWXLX0.5 

1 w=--- 

T LXHX0.5 


L = 


V 


HXWX0.5 


H 


V 


LXWX0.5 










